An unusual cause of hypercalcemic crisis: Water-clear cell double parathyroid adenoma
INTRODUCTION
preoperative diagnostic methods. All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards.
RESULTS

Case Report
A 47-year-old male patient was referred to our clinic when hyperparathyroid was determined during investigations for repeated kidney stone etiology. There was no multiple endocrine neoplasia or familial hyperparathyroidism, and no concomitant disease was determined except for kidney stone. Clinically, the patient had complaints of abdominal pain, nausea, vomiting, and lethargy. In the biochemical analyses, test results were determined as serum calcium of 16.6 mg/dL (reference range 8.5-10.1 mg/dL) and an intact parathyroid hormone level (iPTH) of 744 pg/mL (reference range 11-67 pg/mL). Therefore, to bring the hypercalcemia under control, treatments were applied of hydration, subcutaneous calcitonin, and parenteral biphosphonate (Zoledronic acid: Zometa® ampoule Novartis, Stein, Switzerland). When the Ca level receded to 10.7, ultrasonography (USG) was performed and a well-defined, separated lesion was determined in the inferior pole of both thyroid glands; on the right side in the inferior posterior lobe, 2.2×1.1×0.7 cm in size, and on the left side, 1.6×1.0×0.7 cm in size. However, the lesions determined on USG could not be observed on Technetium-99m-sestamibi (MIBI) examination.
The patient was admitted for surgery with an initial diagnosis of double parathyroid adenoma. During the operation, lesions were excised from the inferior pole of both thyroid lobes, which were clearly separated between the thyroid gland and the intermediary planes, 2.5×1.1×0.7 cm in size on the right side and 1.6×1.0×0.7 cm on the left. These lesions were consistent with bilateral parathyroid adenoma. As the lesions were determined as adenoma in the intraoperative "frozen" section examination, the upper parathyroid glands were explored and biopsy and frozen section examination were applied. With the report of normal parathyroid tissue, the procedure was completed.
In the postoperative histopathological examination, both lesions were seen to be consistent with WCCA ( Figure 2 ). In the 
Literature Review
Using PubMed and Google Scholar, English-language medical literature published between January 1990 and March 2016 was searched. A total of 17 reports concerning 19 cases of WCCA with hyperparathyroidism meeting the aforementioned criteria were included in this review. The patients were aged from 18 to 81 years (mean, 57.47±16.31 years); 11 were female (57.9%) and 8 were male (42.1%).
Double adenoma was seen in only 1 patient. Except for 2 articles, all other publications included a single patient. In 1 patient, there was concomitant multiple endocrine neoplasia type 1 (MEN-1); in 1 patient, neurofibromatosis type 1 (NF-1); and in all others, it was found to be sporadic. The most common adenoma localization was the left inferior parathyroid gland (n=10), followed by the right lobe upper pole (n=4) (4, 12) . In 1 patient, the lesion was reported to be located in the left thyroid lobe (8) . Prior to the current patient, more than one adenoma was seen in only 1 patient, and these were located in the upper pole (9) . In the 14 patients with available preoperative imaging data, USG and scintigraphy showed lesions in 6 patients, and in 1 patient, where both imaging methods had a negative result, the diagnosis was seen to have been made clinically. In 4 patients with negative scintigraphy results, diagnosis was made from USG, and 2 patients were diagnosed from scintigraphy. Apart from parathyroidectomy, total or subtotal thyroidectomy was performed in 3 patients (8, 9, 14) . In 1 patient, thyroid papillary carcinoma was seen concomitant to the adenoma (14) . The mean tissue size was 0.47±1.73 kg/ m 2 , (range, 0.8-6.8). No postoperative recurrence was seen in any patient, including the patient who underwent surgery for double adenoma. The clinicopathological characteristics of the 19 patients are summarized in Table 1 .
DISCUSSION
Primary hyperparathyroidism is one of the most frequently encountered clinical events within endocrine diseases. The disease generally originates from chief or oxyphilic cells, and has been rarely (1%) determined to originate from the hyperplasia seen in water-clear cells. Following the first case of WCCA reported in 1994, to the best of our knowledge, there have only been 19 cases in literature (1, 2, (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) .
Multiple parathyroid adenomas constitute 2%-15% of all adenomas (9) . According to the criteria defined by Harness et al. (22) to be able to make a diagnosis of multiple parathyroid adenoma, I) in the operation, there must be more than 1 and fewer than 4 involvements of the parathyroid gland, II) at least 1 of the parathyroid glands must be normal, III) there must not be multiple endocrine neoplasia or familial hyperparathyroidism, and IV) postoperatively permanent normocalcemia must be able to be obtained in the patient. In the current case, as a lesion consistent with adenoma was determined on preoperative USG with localization in both inferior parathyroid glands, surgery was planned preoperatively for the exploration of the four parathyroid glands. In a report by Kuhel et al. (9), despite an appearance consistent with adenoma only in the right upper pole localization on preoperative imaging, bilateral parathyroid exploration was conducted as potential persistent hyperparathyroidism was considered and adenoma were determined in both superior poles. All the other patients in the literature were operated on for single parathyroid gland involvement, and postoperative hypercalcemia was not observed in any case. When the current case was included, the rate of 1% bilateral WCCA was decreased. However, as the number of patients is extremely low, it would not be correct to comment on this subject.
Although the origin of water-clear cells is not fully known, it has been suggested that with ageing of the Golgi vesicles or of the granular endoplasmic reticulum cisterns, there is a change in water-clear cells (6, 14, 23, 24) . When the age at which the disease was observed was examined, only one patient was 18 years old and the mean age of the patients was 57.47 years (12) . As six of the patients were aged over 70 years, it was considered consistent with a relationship between the disease and increased age (7, 14, 16, 17, 19) . When the current case was evaluated, although the rate of female patients of 55% (n=11) was slightly low compared to literature, the addition of new patients will clarify this in the future. According to the hypothesis of Kanda et al. (10) , although WCCAs reach large sizes, this does not cause severe increases in calcium levels. In the current case, the preoperative serum calcium was 16.6 mg/dL and a need for preoperative hydration and medical treatment was felt. Hypercalcemic crisis, which is seen in <1%-2% of primary hyperparathyroid patients, may cause severe and lifethreatening problems in the central nervous system, cardiac, gastrointestinal, and renal functions. Generally, serum calcium levels are >3.5 mmol/L (25, 26) or 14 mg/dL (27) . Despite there being no clear data in literature correlating to the increased tissue weight or volume of the removed gland of multiple parathyroid adenomas with severe hypercalcemia, it has been emphasized that factors such as accompanying dehydration, reduced calcium excretion, and immobilization could increase the risk of hypercalcemic crisis (28) .
There are no previous reports in literature of any patient with WCCA being treated for hypercalcemia and no patient was seen to have calcium levels as high as those observed in the current patient. The total weight of the tissue of the removed parathyroids in the current patient was 2.8 g. Kuhel et al. (9) reported that the total removed tissue weight in the patient operated for double adenoma was 2.2 g and the preoperative calcium level was 3.3 mmol/L, which was an increase of approximately 25% over normal. Lower calcium levels in patients with a greater weight of tissue and the relatively high calcium levels in the 2 cases with double adenoma with low tissue weight suggest that there could be a relationship between the number of adenoma and calcium level.
In studies related to the efficacy of USG and scintigraphy in showing adenoma localization, it has been reported that Technetium 99 m sestamibi scintigraphy (MIBI) has low levels of success in the determination of lesions with a low PTH level and the diagnostic value of USG is higher in this type of lesions (29) . When the preoperative imaging methods were examined, it was seen that of the 28.5% of patients where USG gave false negative results, only 57.1% were positive on scintigraphy. Khorasani et al. (29) reported that in atypical lesions such as cystic adenoma, USG provided better results for adenoma localization than scintigraphy, which is consistent with the observation of USG being more effective in showing adenoma localization than scintigraphy in patients with WCCA in the current patient population.
Classically, in WCCH, there is firstly upper parathyroid gland involvement and hypertrophy in the inferior glands emerges later (9). However, in studies related to parathyroid adenoma localization, it has been reported that majority of cases originate in the inferior glands (30) . Of the patients for whom complete data were available, it was observed that WCCA behaved like adenoma rather than WCCH with respect to localization. While inferior parathyroidal tissues were involved in 11 patients, upper pole localization was seen in 5 patients and intrathyroidal localization was seen in 1 patient.
CONCLUSION
WCCA causing hyperparathyroidism is an extremely rare event. Although localization is determined less effectively compared with other types of adenoma, USG seems to be relatively effective. Moderate level hypercalcemia has been previously reported in literature, but it should be kept in mind that as reported for the first time in the current case, there could be a cause of hypercalcemia at a level requiring treatment.
From the behavior and localization, although it is thought to be adenoma rather than WCCH, as the number of patients increases in the future, clearer information will be able to be obtained. 
